Introduction
============

The behavioral, mood, and biological characteristics of mental disorders often overlap and occur comorbidly. Attention deficit hyperactivity disorder (ADHD) and autism spectrum disorder (ASD) are the most difficult developmental disorders to distinguish from each other ([@B2]). ADHD is a neurodevelopmental disorder characterized by inattention, hyperactivity, and impulsivity, and one or more symptoms often manifest during childhood ([@B2]). The prevalence of ADHD is between 5.0 and 7.2% in children ([@B44]; [@B2]; [@B41]). ASD is also a neurodevelopmental disorder, with a prevalence of approximately 1.0%, and it is characterized by persistent deficits in social communication and interaction across multiple contexts, and restricted, repetitive patterns of behavior, interests, or activity ([@B2]).

Although the main characteristics of ADHD and ASD differ, the two disorders overlap partially. For example, high rates of ADHD and ASD comorbidity have been reported ([@B46]), and individuals with ADHD often exhibit interpersonal communication issues similar to those in observed in individuals with ASD ([@B30]). In addition, people with ASD sometimes present with impulsivity and inattention, which are characteristics of ADHD ([@B29]). Moreover, neuroimaging studies have shown that the two disorders share abnormalities in the inferior parietal lobe ([@B3]) and precuneus ([@B9]). Although diagnostic agreement between physicians and psychotherapists is important because treatments differ between ADHD and ASD ([@B31]), psychological assessment is difficult, and several studies have indicated that inaccurate diagnoses constitute a serious problem ([@B26]; [@B36]; [@B23]). Further, because ADHD and ASD symptoms overlap, detection and differential diagnosis are difficult for these disorders. For example, a study conducted by [@B27], with a study sample that included predominantly (i.e., 80--90%) White or Black children, found that 20% of those diagnosed with ASD had initially been diagnosed with ADHD. Therefore, the researchers posited that an incorrect diagnosis of ADHD could delay the diagnosis of ASD.

Interestingly, the prevalence of ADHD and ASD provided in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5; [@B2]) are inconsistent with those reported by the National Institute of Special Needs Education, Japan (NISE). [@B40] reported that the number of students with ASD who required special needs education was higher than the number of students with ADHD. In addition, 42.4% of the 174,881 elementary or junior high students who enrolled in classes for special needs education registered based on ASD or emotional disturbances. Moreover, 12,308 students with ASD received special needs services in resource rooms, which provide education to children with special needs in a regular classroom. In contrast, no special needs education classes were provided for students with ADHD, and 10,324 of these students received special needs services in resource rooms. Furthermore, [@B13] showed a possible cultural difference in increasing tendencies to diagnose ADHD, suggesting that the number of Asian/Pacific Island children diagnosed with ADHD remained unchanged over time (approximately 1 per 100 children), while the numbers of Black, Hispanic, and White children diagnosed with ADHD increased significantly between 2001 and 2010. The reason for the high ASD prevalence in Japan could be that children with ADHD who also met the criteria for ASD were diagnosed with ASD, rather than ADHD, before the DSM-5 was published. However, this inconsistency is questionable, because these diagnostic criteria are the same internationally. One possible explanation for this finding is that physicians' or psychotherapists' cultural backgrounds underlie the higher ASD rates and lower ADHD rates. Some researchers have attempted to elucidate biomarkers for ADHD, as the use of the subjective approach involves risk of under- or over-diagnosis of ADHD symptoms (e.g., [@B47]; [@B28]). Therefore, consideration of the aforementioned inconsistencies should include subjectivity in diagnosis and factors that affect subjectivity, such as cultural differences.

[@B7] noted that illness awareness and concepts are affected by what behavior is noticed first and whether it is perceived as problematic. Furthermore, as [@B33] noted in their review, culture plays an important and distinct role in perceptions of health, illness, and disability; for example, there are varied and widespread perceptions of disability among cultures and the definition of a "handicap" depends on cultural context. [@B21] provide a key example: They asked mental health professionals from four countries to examine 8-year-old boys' behavior using videotaped vignettes and found that Chinese and Indonesian clinicians gave significantly higher scores for hyperactive-disruptive behaviors than did Japanese and American clinicians. They suggested that this result reflected a difference in cultural standards for appropriate child behaviors; for example, emotional control and conformity in preschool in China, permissiveness and student self-regulation with little direct teacher discipline during lower school grades in Japan, and individual expression and creativity in United States. These observations led to the idea that, although ADHD diagnoses have become more globalized and the attitude, diagnoses, and treatment have changed in the past decades ([@B6]), cultural differences still affect assessment ([@B22]).

Studies examining developmental disorders have been conducted mainly in Western cultures ([@B37]). However, prevalence rates are affected by the circumstances present in each country. For example, the ASD prevalence in China (i.e., approximately 10 per 10,000 population) is lower relative to those in Western countries ([@B37]). One of the reasons for this difference could be that developmental disorders are not widely understood in China, as preschool teachers' lack of knowledge regarding ASD ([@B20]) is problematic. In contrast, levels of familiarity with developmental disorders are high in Japan ([@B38]). Therefore, other factors could explain why the ASD rate is higher, relative to the ADHD rate, in non-Western cultural contexts where developmental disorders are well known, such as Japan.

Heuristics constitute a key factor affecting clinical judgment, as they play a vital role in the reasoning process ([@B42]). Humans cannot process all the information that they are exposed to because time and cognitive resources are limited. Heuristics allow for rapid decision-making, but could also lead to cognitive error in clinical judgment. For example, "premature closure" refers to the tendency to accept a potential diagnosis and end the decision-making process prematurely; social and cultural contexts could influence this mental shortcut. [@B38] examined familiarity with terms related to developmental disorders in the general population, with responses provided using four-point Likert scales (1 = *I do not know the term*, 2 = *I have heard the term*, 3 = *I know something about the term*, and 4 = *I know the term well*). According to the results, the proportion of people who were familiar with ADHD was higher than 20% (including *I know something about the term* and *I know the term well*), while over 60% of people were familiar with ASD (however, rates for Asperger's syndrome, high-functioning autism, and pervasive developmental disorder were low). The most general sources of information included newspapers and television, indicating that there were numerous opportunities to obtain information concerning ASD in everyday life. Furthermore, Asian people characteristically attach high value to non-verbal information ([@B14]; [@B16]), and difficulty with non-verbal skills is one of the main characteristics of ASD. Fundamental research has shown that a high degree of familiarity with stimuli affects psychological processes, including those involving perception or cognitive function such as rapid visual search or low-threshold perception ([@B15]; [@B43]). Therefore, it is possible that Japanese people adopt information regarding highly familiar ASD-related characteristics.

Based on these findings, the amount of attention paid to ASD could be greater relative to that paid to ADHD in Japan, which is contrary to tendencies observed in the West. However, little is known regarding attitudes toward ADHD and ASD in non-Western cultural contexts. Characterizing how ADHD and ASD are recognized could enhance current understanding and identify factors leading to inappropriate diagnosis and assessment. This could help to identify future directions in the development of psychology assessment methods suitable for use with people of diverse ethnicities. The objective of this study was to examine the characteristics of the assessment attitude toward ADHD among Japanese clinical professionals and to discuss them in a cultural context. The aim of Study 1 was to examine participants' recognition of ADHD, relative to that of ASD. The aim of Study 2 was to determine whether clinicians' biases were reflected in the assessment of fictional cases, based on the results of Study 1.

Study 1
=======

Survey Examining Similarities and Differences Between Attitudes Toward ADHD and ASD
-----------------------------------------------------------------------------------

In Study 1, we sought to determine whether ADHD and ASD were regarded as distinct disorders and explored participants' understanding of the similarities and differences between them. Because of the overlap between ADHD and ASD symptoms, we expected some participants to regard ADHD and ASD as a single disorder. In addition, we examined participants' perspectives on the relationship between the two disorders. Our hypothesis was that participants would focus on non-verbal communication skills and brain activity in relation to psychological and biological factors, respectively. The participants were professionals providing developmental support (e.g., medical doctors and psychotherapists).

Method
------

### Participants

We used Qualtrics.com to conduct a web survey. Written requests for responses were sent to 516 specialized agencies in the developmental support field in Japan (i.e., hospitals, elementary schools, child consultation centers, and a support center for developmental disorders). Either 10 or 11 organizations were randomly selected from each prefecture. The agencies were informed of the purpose of the study, voluntary nature of participation, and anonymity of the data collected. Therefore, each agency informed its constituents voluntarily. Participants were provided with similar explanations. The study was conducted from the beginning of March to the end of April 2014. Thirty-four adults participated in Study 1 (17 women; mean age \[*M*~age~\] = 43.03 ± 13.89 years). The participants did not receive compensation.

### Questionnaire Content

We measured participants' attitudes to ADHD and ASD (i.e., understanding regarding psychological and biological factors and conceptual understanding), the numbers of diagnoses, and knowledge accuracy. Terms were based on the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR; [@B1]) in the study (i.e., pervasive developmental disorders instead of ASD), even though this was not the most recent revision, because we believed that the participants would be more familiar with the DSM-IV-TR than the DSM-5 ([@B2]).

### Psychological and Biological Factors

Participants were asked to provide free descriptions of the similarities and differences between the psychological and biological factors of ADHD and ASD.

### Conceptual Understanding

Participants chose the statement that described their own understanding most accurately from the following four statements regarding attitudes toward the relationship between ADHD and ASD, and provided a reason for the choice (we explained that there were no incorrect answers): "I consider ADHD and ASD different disorders" (*different*); "even though ADHD and ASD are different disorders, it is not necessary to distinguish between them diagnostically" (*differentiation unnecessary*); "I believe that ADHD and ASD are the same disorder" (*same*); and "I do not consider ADHD and ASD disorders" (*not disorders*). The "*differentiation unnecessary*" and "*same*" statements were slightly similar. We assumed that participants who selected the former believed that ADHD and ASD were two distinct disorders, while those who chose the latter regarded ADHD and ASD as a single disorder.

### Knowledge Accuracy

We measured the accuracy of participants' knowledge regarding developmental disorders, as it could be related to attitude bias. The questionnaire consisted of 16 true--false questions regarding developmental disorders (e.g., "ADHD always includes these three traits: inattention, hyperactivity, and impulsivity"; the correct response is "false"), which were adapted from those used by [@B17], and partly reworded.

### Diagnoses

Participants reported the numbers of clients for whom they had provided treatment for each of the following diagnoses: ADHD, ASD, and comorbid ADHD and ASD (ADHD + ASD).

### Compliance With Ethical Standards

All study participants provided informed consent; ethical approval was not required for this study in accordance with the national and institutional guidelines.

### Data Analyses

Statistical analyses were performed using R3.4.0 for Mac OS ([@B32]) and statistical power was calculated using G^∗^Power 3.1 ([@B12]). We analyzed the diagnosis rate for each category of disorders. We calculated the proportion of clients with each of the three diagnoses treated by each participant (i.e., the total for the three diagnoses was 100% for each participant). A one-way analysis of variance (ANOVA) was performed following angular transformation.

Participants' responses were classified according to the items concerning conceptual understanding. We performed a chi-square test using the frequencies for the four opinions to determine whether participants' understanding was consistent with operational diagnostic criteria. Thereafter, participants' reasons for their choices were classified into categories according to similar content, and each category was summarized.

Similarly, responses concerning psychological and biological similarities and differences were classified according to similar content, and each category was summarized. We found several multiple responses regarding psychological similarities, and these were classified separately.

Results
-------

### Participants

Participants' characteristics were as follows: mean number of years of experience (*M*~exp~) = 12.82 ± 10.20 years; mean number of correct responses to knowledge questions (*M*~corr~) = 14.29 ± 1.57. The participants were divided into two groups based on the following two criteria: whether they possessed the credentials required to diagnose patients, and whether they were involved with children in their professional work. Ten participants were medical doctors with the credentials required to diagnose patients (e.g., pediatricians, pediatric neurologists, and psychiatrists: 5 women, 5 men; *M*~age~ = 52.30 ± 12.72 years; *M*~exp~ = 13.48 ± 5.75 years; *M*~corr~ = 13.80 ± 2.15), and 24 were other professionals who provided developmental support and did not possess the credentials necessary to diagnose patients (e.g., psychotherapists, speech therapists, and social workers: 12 women, 12 men; *M*~age~ = 39.17 ± 12.68 years, *M*~exp~ = 12.54 ± 11.67 years, *M*~corr~ = 14.50 ± 1.25).

The main effect of group was significant with respect to age, *t*(32) = 2.8, *p* = 0.010, *d* = 1.04, as medical doctors' mean age was higher than that of other professionals; however, there were no significant differences in years of experience, *t*(31) = 0.32, *p* = 0.80, *d* = 0.09, or numbers of correct responses to knowledge questions, *t*(12) = 0.96, *p* = 0.40, *d* = 0.45, between groups. Because the study included so few participants, and the accuracy of participants' knowledge did not differ significantly between the two groups, we analyzed the responses from the two groups together.

### Conceptual Understanding

Three participants were excluded from the analysis because their reasons for their choices were unclear. The frequencies for the four statements differed significantly and we found a large effect size, χ^2^(3) = 23.58, *p* \< 0.001, *w* = 0.872, power = 0.990; *different* = 61%, *differentiation unnecessary* = 23%, *same* = 10%, and *not disorders* = 6%. The *different* statement was chosen more frequently than *same* and *not disorders* (*same*: *p* = 0.003, *not disorders*: *p* = 0.001; *p*-values were adjusted using Benjamini-Hochberg procedures); however, the difference between *different* and *differentiation unnecessary* only approached significance (*p* = 0.058). The frequencies for the other three statements did not differ significantly, *p*s \> 0.10. In addition, the numbers of participants who did and did not select the *different* statement (i.e., the total number for the other three statements) did not differ significantly and the effect size was small \[χ^2^(1) = 1.581, *p* = 0.209, *w* = 0.226, power = 0.242\]. The results regarding the free descriptions are shown in **Table [1](#T1){ref-type="table"}**.

### Psychological Similarities and Differences

Responses that had unclear meanings or did not conform to the questions were excluded. Therefore, data from four participants were excluded from the analysis of psychological similarities and three participants were excluded from the analysis of psychological differences.

###### 

Reasons for choices regarding conceptual understanding (*N* = 34).

  Response category                                           *f*   \%
  ----------------------------------------------------------- ----- ----
  **Different**                                               19    61
  Appearances or characteristics differ                       7     23
  Interventions differ                                        7     23
  Brain activity differs                                      3     10
  Other (by elimination)                                      2     6
  **Differentiation unnecessary**                             7     23
  Individual support is required despite diagnosis            4     13
  The high comorbidity rate                                   1     3
  Lack of evidence that distinguishes between the disorders   1     3
  They have something in common                               1     3
  **Same**                                                    3     10
  Both ADHD and ASD involve developmental imbalance           2     6
  ADHD and ASD are on the same spectrum                       1     3
  **Not disorder**                                            2     6
  ADHD and ASD are characteristics that will not improve      1     3
  ADHD and ASD will improve                                   1     3

ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder. No multiple responses; three missing responses

.

### Similarities

The analysis of psychological similarities included data for 30 participants. The summaries regarding psychological similarities concerned "overt characteristics" (87.3%), "secondary issues" (7.3%), and "intervention" (5.5%; **Table [2](#T2){ref-type="table"}** and Supplementary Table [S1](#SM1){ref-type="supplementary-material"}). The "overt characteristics" summary included similarities in observed clinical conditions, such as cognitive problems and communication difficulties; the "secondary issues" summary included deuteropathies, which were mainly internal problems other than cardinal symptoms; and the "intervention" summary included effective interventions for both disorders. Most responses concerned "overt characteristics." In particular, "difficulty understanding non-verbal information and/or situations" was chosen more frequently than the other responses (16.4%).

###### 

Psychological similarities between ADHD and ASD (*N* = 34).

  Response category                                                   *f*   \%
  ------------------------------------------------------------------- ----- -------
  **Overt characteristics**                                                 
  Difficulty understanding non-verbal information and/or situations   9     16.4
  Issues involving emotion                                            6     10.9
  Issues involving cooperation with others                            5     9.1
  Difficulty communicating                                            4     7.3
  Deviation of interest or concern                                    4     7.3
  Issues involving executive function                                 3     5.5
  Poor flexibility                                                    3     5.5
  Self-control difficulties                                           3     5.5
  Other overt characteristics                                         11    20.0
  **Secondary issues**                                                      
  Decline in self-evaluation                                          4     7.3
  **Intervention**                                                          
  Effectiveness of environmental regulation                           3     5.5
  **Total**                                                           55    100.0

ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder. Multiple responses were valid; four missing responses

.

### Differences

The analysis of psychological differences included data for 31 participants. The summaries regarding psychological differences concerned "overt characteristics" (63.5%), "causes" (14.6%), "interventions" (7.3%), "secondary issues" (4.9%), and "other" (9.7%; **Table [3](#T3){ref-type="table"}**). The "overt characteristics," "secondary issues," and "intervention" summaries included the responses observed for similarities, and "causes" concerned the causes of overt characteristics. Four responses clearly indicated that ADHD involved more serious issues, relative to those involved in ASD (represented by the number of responses indicating that the issues described in the items were most serious in ASD), and 14 suggested that ASD involved more serious issues than those involved in ADHD (represented by the number of responses indicating that the issues described in the items were most serious in ADHD; **Table [3](#T3){ref-type="table"}**). A significantly higher number of responses suggested that serious difficulties were more numerous in ASD (i.e., 14) than in ADHD and the effect size was large \[i.e., 4; χ^2^(1) = 5.556, *p* = 0.018, *w* = 0.556, power = 0.872\].

###### 

Psychological differences between ADHD and ASD (*N* = 34).

  Response category                                                                   *f*   \%      More serious in   Example   
  ----------------------------------------------------------------------------------- ----- ------- ----------------- --------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                    ADHD^a^           ASD^b^    
  **Overt characteristics**                                                                                                     
  Interaction with others                                                             6     14.6    0                 5         It is easier to build empathic relationships in ADHD than it is in ASD \[other professional\]
  Emotion                                                                             3     7.3     0                 0         Individuals with ADHD rapidly express their emotion and/or behavior \[other professional\]
  Attention                                                                           2     4.9     1                 0         Individuals with ADHD are easily distracted \[other professional\]
  Characteristic leading to trouble                                                   2     4.9     0                 0         ADHD is a behavioral issue, and ASD involves multiple issues such as those involving behavior, cognition, and emotion \[medical doctor\]
  Persistence                                                                         2     4.9     0                 2         ASD is more persistent than ADHD, and there is greater difficulty in adapting to change \[other professional\]
  Reaction to difficult situations                                                    2     4.9     1                 1         When individuals feel anxious, the switch from anxiety occurs quickly in ADHD and slowly in ASD \[other professional\]; Individuals with ASD might perform daily life tasks more effectively than those with ADHD can because, when they do not understand the content of a conversation, it does not affect them as much as someone with ADHD, who can easily become panicked in these situations \[medical doctor\]
  Self-understanding                                                                  2     4.9     0                 0         Individuals with ADHD have an omnipotent feeling toward themselves; however, those with ASD do not \[other professional\]
  Other                                                                               7     17.1    1                 4         Individuals with ADHD are more hyperactive relative to those with ASD \[other professional\]; Individuals with ADHD seem to be rather open to understand the situation \[medical doctor\]
  **Causes**                                                                                                                    
  Factors causing issues in interpersonal relationships                               5     12.2    0                 0         Difficulties in understanding conversations or situations are caused by inattention or impulsivity in ADHD and persistence or lack of imagination in ASD \[medical doctor\]
  Factors causing issues involving executive function or the central nervous system   1     2.4     0                 0         Issues involving executive function or the central nervous system are caused by impulsivity in ADHD and lack of imagination in ASD \[other professional\]
  **Interventions**                                                                                                             
  Screening                                                                           2     4.9     0                 0         ASD becomes obvious during early childhood \[medical doctor\]
  Treatment                                                                           1     2.4     0                 1         People with ADHD can control their behavior to some extent by taking medicine \[other professional\]
  **Secondary issues**                                                                                                          
  Self-evaluation                                                                     2     4.9     1                 1         It is easier to decrease self-evaluation in ASD \[medical doctor\]; ADHD presents low self-evaluation earlier relative to ASD \[other professional\]
  **Other**                                                                                                                     
  There is no difference                                                              2     4.9     0                 0         ADHD and ASD do not differ much \[other professional\]; There are no differences between ASD and ADHD \[medical doctor\]
  Completely different                                                                1     2.4     0                 0         ADHD and ASD are completely different disorders \[other professional\]
  I do not know                                                                       1     2.4     0                 0         It is impossible to determine whether differences in characteristics depend on differences between individuals or the disorders \[other professional\]
  **Total**                                                                           41    100.0   4                 14        

ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder. Multiple responses were valid; three missing responses;

a

"More serious in ADHD" = the number of descriptive responses indicated that the issues were more serious in ADHD relative to ASD;

b

"More serious in ASD" = the number of descriptive responses indicated that the issues were more serious in ASD relative to ADHD

.

### Biological Similarities and Differences

As with conceptual understanding, data for three participants were excluded from the analysis of biological similarities and differences. There were no multiple responses.

### Similarities

Responses regarding biological similarities were classified into five categories: "brain issues," which concerned issues regarding brain activity, neurotransmitters, and functional and/or structural problems in the brain (32.3% for all); "brain issues and genetic factors," which concerned ADHD- and ASD-related problems regarding brain activity and genetic factors (12.9%); "genetic factors," which concerned the ease that both ADHD and ASD are inherited (9.7%); "other," which included hypersensitivity (9.7%); and "nothing," which indicated that participants saw no similarities or did not know (35.5%).

### Differences

Responses concerning biological differences were classified into three categories: "brain region with problem," "other," and "nothing." The "brain region with problem" category included problems involving the prefrontal region in ADHD and multiple regions in ASD; however, 12 out of 14 responses did not indicate detailed regional differences (45.2% for all). The "other" category included the belief that ADHD symptoms would reduce with development, but ASD symptoms would not, or the belief that ADHD was likely to involve comorbidity, but ASD was not (9.7%). "Nothing" indicated that participants saw no differences or did not know (45.2%).

### Biological Factors and Conceptual Understanding

Participants were divided into two groups unlike psychological similarities and differences: those who believed in certain biological factors and those who did not. The number of participants who saw similarities and differences between the two disorders in the group that believed in certain biological factors did not differ significantly relative to that observed in the group that did not believe in certain biological factors and the effect size was small, especially regarding biological difference \[similarities: χ^2^(1) = 2.613, *p* = 0.106, *w* = 0.290, power = 0.365; differences: χ^2^(1) = 0.290, *p* = 0 .590, *w* = 0.097, power = 0.084). We performed chi-square tests to analyze the relationships between the frequency with which *different* was chosen for conceptual understanding and recognition of the presence of biological similarities and differences (**Table [4](#T4){ref-type="table"}**). Recognition of the relationship between ADHD and ASD was not significantly associated with recognition of biological similarities, χ^2^(1) = 0.056, *p* = 0.813, *w* = 0.119, power = 0.098, nor with biological differences, χ^2^(1) = 0.276, *p* = 0.599, *w* = 0.170, power = 0.150. The frequency of participants who believed in certain biological differences did not differ between participants who did and did not choose the *different* statement.

###### 

The Relationship between biological factors and conceptual understanding (*N* = 29).

                                   Similarities   Differences         
  -------------------------------- -------------- ------------- ----- -----
  **Selected *different***                                            
  Observed                         11             8             11    8
  Expected                         11.8           7.2           9.8   9.2
  **Did not select *different***                                      
  Observed                         7              3             4     6
  Expected                         6.2            3.8           5.2   4.8

The "Exist" column shows responses from participants who believed in certain biological factors and the "Do not exist" column shows responses from participants who did not believe in certain biological factors

.

### Diagnoses

The mean diagnosis rates were as follows: ADHD = 28.41 ± 13.45, ASD = 49.00 ± 13.66, and ADHD + ASD = 23.52 ± 12.97. The results of the one-way ANOVA showed that the main effect of diagnosis was significant, *F*(2,64) = 22.78, *p* \< 0.001, η~p~^2^ = 0.416. The diagnosis rate for ASD was significantly higher than that for ADHD (ADHD: *p* \< 0.001, *d* = 1.52) and ADHD + ASD (*p* \< 0.001, *d* = 1.91). There was no significant difference between diagnosis rates for ADHD and ADHD + ASD (*p* = 0.569, *d* = 0.37).

Discussion
----------

The aim of the study was to determine whether and how bias in the understanding of ADHD and ASD existed in the Japanese population. The results showed that participants focused more closely on difficulties concerning ASD, relative to those concerning ADHD, in their free descriptions regarding psychological differences. Further, the diagnosis rate for ASD was significantly higher than those for ADHD and ADHD + ASD. This finding differs from previous studies, in which the prevalence rate for ADHD was higher than that of ASD ([@B23]; [@B44]; [@B2]; [@B41]). However, the results were consistent with those reported by [@B40]. In addition, the numbers of participants who did and did not consider ADHD and ASD as distinct disorders (i.e., those who did and did not choose the *different* statement) did not differ significantly. Further, the frequency of participants who believed in biological similarities and differences did not differ markedly from the participants who did not believe in biological factors, unlike psychological factors. The results are discussed in detail below.

The results showed that participants focused more strongly on the overt characteristics of ASD (i.e., difficulty understanding non-verbal information or situations, problems cooperating with others, poor flexibility, difficulty in communication, and deviation of interests or concerns) relative to symptoms such as ADHD-related inattention, impulsivity, and hyperactivity, when considering the psychological similarities of ADHD and ASD. Furthermore, participants referred to ASD more frequently than ADHD in the free descriptions of the psychological differences between ADHD and ASD. These results are consistent with our hypothesis that participants would focus on non-verbal communication skills. Based on previous studies that showed individuals with ASD presented with ADHD-related impulsivity and inattention ([@B29]) and those with ADHD presented with ASD-related symptoms ([@B30]), it was natural to expect that participants' focus on ADHD-related characteristics would be as strong as that on ASD-related characteristics. However, the results suggested that, relative to ADHD characteristics, participants were more sensitive to ASD characteristics and focused on them most strongly.

The results also showed that participants' recognition of the relationship between ADHD and ASD did not necessarily correspond to operational diagnostic criteria. Even though ADHD and ASD are similar in that they are both neurodevelopmental disorders, they are classified as separate disorders with distinct diagnostic criteria. Participants who chose the *different* statement believed that ADHD- and ASD-related characteristics and/or interventions differed. However, some participants focused on the need for individualized support or believed that the disorders were on the same spectrum. It is possible that recognition of individualized treatment needs prevented participants from distinguishing between ADHD and ASD, and this, in addition to the above-mentioned biases, led to weak diagnostic agreement. Considering the insufficient knowledge about biological factors, greater clarification and dissemination of information regarding the biological similarities, differences, and overlap between the disorders could be useful in improving differential diagnoses for ADHD and ASD and enhance evaluation tools designed to determine whether individuals have one or both disorders.

If Japanese people are biased, in that they find it easy to focus on ASD-related characteristics specifically and separate them from the multiple other possible symptoms, this could affect the accuracy of assessments and lead to weak diagnostic agreement (i.e., over-diagnosis of ASD and under-diagnosis of symptoms). Therefore, we conducted a second experiment to determine whether participants exhibited sensitivity to ASD.

Study 2
=======

Bias in Assessing Children's Behavior via a Fictional Assessment Task
---------------------------------------------------------------------

Based on the results of Study 1, we assumed that the participants, who could affect the assessment of children's development, were more sensitive to ASD symptoms than those of ADHD. However, the results of Study 1 did not explain how this bias affected assessment. If participants were sensitive to ASD-related symptoms in examining children's behavioral or emotional characteristics, they could have regarded ADHD-related characteristics as signs of ASD. Moreover, they could have suspected that mental and behavioral symptoms that were similar to those observed in ADHD in the diagnostic criteria were related to ASD rather than ADHD.

For example, the DSM-IV-TR ([@B1]) and DSM-5 ([@B2]) both indicate that hyperactivity, impulsivity, and inattention in ADHD are difficult to differentiate from the behavior of typically active children, children with oppositional defiant disorder (ODD), and children with disinhibited social engagement disorder (DSED). ODD is a classified as one of the disruptive, impulse-control, and conduct disorders and characterized by a pattern of angry/irritable mood, argumentative/defiant behavior, and vindictiveness, and differential diagnosis between ODD and other disorders, including ADHD, is required. DSED is one of the trauma- and stressor-related disorders and characterized by a pattern of behavior whereby children actively approach and interact with unfamiliar adults, and differential diagnosis between DSED and ADHD is required.

These characteristics tend to be difficult to distinguish from those of ADHD. However, if there is bias in the tendency to attribute symptoms to ASD, these characteristics could be more likely to be confused with ASD than ADHD. In Study 2, we examined clinicians' assessment tendencies using the original assessment task.

We assumed that participants in Study 1 recognized the similarities and difficulties involved in differentiating ADHD from other mental problems; however, it was possible that participants were unaware of them, even though bias was observed for ADHD and ASD. Therefore, we confirmed subjective similarities and related difficulties in differentiation.

Method
------

### Participants

We searched for three or four specialized agencies in the mental support field for children (e.g., hospitals and the Society of Certified Clinical Psychologists) per prefecture. All Societies of Certified Clinical Psychologists in Japan were included, because each prefecture contained a society. In the hospital selection process, we chose larger hospitals (e.g., university and general hospitals) because we assumed that they employed more medical doctors than private hospitals. In prefectures with numerous hospitals, we selected large hospitals randomly.

Written requests for responses to a web survey, which was conducted via Qualtrics.com, were sent to 164 agencies. The agencies and their constituents received information regarding the study purpose, the voluntary nature of participation, and anonymity, as in Study 1. The study was conducted between October 2014 and April 2015.

Fifty-three medical doctors who specialized in children's mental health and clinical psychologists who supported children at elementary school, and who had not participated in Study 1, participated in Study 2 (35 women, 18 men; *M*~age~ = 39.23 ± 10.34 years, *M*~exp~ = 9.10 ± 6.94 years). Participants consisted of 12 pediatricians and psychiatrists (6 women, 6 men; *M*~age~ = 42.83 ± 9.06 years, *M*~exp~ = 10.50 ± 7.35 years) and 41 clinical psychologists (29 women, 12 men; *M*~age~ = 38.17 ± 10.56 years, *M*~exp~ = 8.69 ± 6.85 years).

### Questionnaire Content

We examined assessment task results, similarity and difficulty ratings, and the diagnostic criteria usually used by participants. We used terms based on the DSM-IV-TR, rather than the DSM-5, for the reasons described in Study 1. Therefore, ASD was referred to as pervasive developmental disorder, and DSED was referred to as a reactive attachment disorder (RAD) in the web-based research.

### Assessment Task

Participants were asked to read four fictional cases (see Supplement 1 of Supplementary Materials) and diagnose the mental health problems that manifested as internal and/or external problems for each case. The instructions were as follows: "The following four questions are about fifth-year pupils' behavior at school; the pupils are enrolled in a general education class at elementary school. If you suspect mental health or behavioral problems for each child, what do you suspect? If you feel that there is insufficient information available for assessment, please imagine what you suspect as the potential problem, using the information provided, and engage in subsequent information gathering and support provision. There are various possible responses to the four questions, and duplicate responses are permitted." We used the phrase "mental health or behavioral problems" rather than "mental health problems" alone to provide participants with images of internal and/or external problems from the vignettes. Assumptions of comorbidity and multiple responses were permitted, and participants were asked to prioritize multiple responses.

### Similarity and Difficulty Ratings

Participants rated the similarities and difficulties involved in distinguishing between ADHD and other mental health problems. In the similarity ratings, participants were asked to indicate the extent to which they felt ADHD was similar to certain other conditions (i.e., ASD, ODD, and DSED), using a seven-point Likert scale ranging from 1 (*extremely dissimilar*) to 7 (*extremely similar*). In the difficulty ratings, participants were asked to indicate the extent of the difficulty they experienced in distinguishing between ADHD and other problems (i.e., ASD, ODD, DSED, hyperactivity, impulsivity, and inattention), using a seven-point Likert scale ranging from 1 (*very easy*) to 7 (*very difficult*). In both tasks, participants chose "unknown" if they had not previously heard of a disorder.

To prevent the similarity and difficulty rating tasks from influencing the assessment task, we included five dummy comparison disorders (i.e., anxiety disorder, bipolar disorder, conduct disorder, intellectual disabilities, and depressive disorders). Prior to the rating exercise, we asked participants to indicate whether they had ever heard of the eight above-mentioned disorders by selecting either "I have heard of it" or "I haven't heard of it."

### Diagnostic Criteria

To confirm whether assessment standards were consistent among participants, we examined the diagnostic criteria (definitions) participants usually used to assess mental health or behavioral problems in children. Participants were asked to number the following criteria in ascending order according to usage: DSM-IV-TR, DSM-5, International Statistical Classification of Diseases, Tenth Revision (ICD-10), and other (describe explicitly).

### Compliance With Ethical Standards

All study participants provided informed consent. Ethical approval was not required for the study.

### Data Analyses

Statistical analyses were performed using R3.4.0 for Mac OS ([@B32]) and statistical power was calculated using G^∗^Power 3.1 ([@B12]). In the analysis of the assessment task, responses of "autism," "ASD," "pervasive developmental disorder," and "Asperger's syndrome" were considered correct responses to the question regarding the case involving ASD. "Disinhibited RAD," which is the term used to describe DSED in the DSM-IV-TR, "RAD," which is the superordinate category for disinhibited RAD, and "attachment disorder," which is the superordinate concept for RAD, were considered correct responses to the question regarding the case involving DSED. Descriptions of comorbidity and secondary issues that included correct responses were also considered correct. Accuracy in the four tasks was compared using Cochran's *Q* test. Binomial tests were performed to compare the numbers of correct and incorrect responses.

We excluded six participants who chose "I haven't heard of it" for at least one disorder in the similarity and difficulty ratings. One participant had not heard of DSED or ODD, four had not heard of DSED, one had not heard of ODD, and one had not heard of conduct disorder. The Friedman test and multiple comparisons of the Wilcoxon signed-rank test (Bonferroni method) were used to compare rating values among eight similarity characteristics and 11 difficulty characteristics.

Results
-------

### Assessment of Fictional Cases Task

The correct response rates were 86.8, 92.5, 32.1, and 34.0% for the questions regarding cases involving ADHD, ASD, DSED, and ODD, respectively (**Table [5](#T5){ref-type="table"}**). Accuracy in the four tasks differed significantly, Cochran's *Q*(3) = 71.45, *p* \< 0.001. The results of McNemar's chi-squared test showed that the accuracy of responses to questions regarding cases involving ASD and ADHD was higher than that for questions regarding cases involving ODD and DSED, ASD vs. ODD: χ^2^(1) = 29.03; ASD vs. DSED: χ^2^(1) = 26.69; ADHD vs. ODD: χ^2^(1) = 26.04, ADHD vs. DSED: χ^2^(1) = 25.29, all *p*s \< 0.001. The accuracy of responses did not differ significantly between cases involving ASD and ADHD, χ^2^(1) = 0.44, *p* = 0.505, or ODD and DSED, χ^2^(1) \< 0.001, *p* \> 0.999.

###### 

Responses, frequencies, and percentages in the assessment task (*N* = 53).

  Response category                     *f*   \%
  ------------------------------------- ----- ------
  **ADHD**                                    
                                              
                                              
  ADHD                                  46    86.8
                                              
                                              
  Intellectual disability               2     3.8
                                              
                                              
  ASD                                   1     1.9
                                              
                                              
  Developmental issues                  1     1.9
                                              
                                              
  Impulsivity and inattentiveness       1     1.9
                                              
                                              
  Learning disorder                     1     1.9
                                              
                                              
  Psychological stress                  1     1.9
                                              
                                              
  **ASD**                                     
                                              
                                              
  ASD                                   49    92.5
                                              
                                              
  Developmental issues                  2     3.8
                                              
                                              
  Attachment disorder                   1     1.9
                                              
                                              
  Developmental disorder                1     1.9
                                              
                                              
  **DSED**                                    
                                              
                                              
  ASD                                   20    37.7
                                              
                                              
  DSED                                  17    32.1
                                              
                                              
  ADHD                                  3     5.7
                                              
                                              
  Intellectual disability               3     5.7
                                              
                                              
  Developmental disorder                2     3.8
                                              
                                              
  Developmental issues                  2     3.8
                                              
                                              
  Issues concerning social distance     2     3.8
                                              
                                              
  Typical development                   2     3.8
                                              
                                              
  Comorbid ADHD and ASD                 1     1.9
                                              
                                              
  Poor social skills                    1     1.9
                                              
                                              
  **ODD**                                     
                                              
                                              
  ODD                                   18    34.0
                                              
                                              
  Attachment disorder                   9     17.0
                                              
                                              
  Child abuse                           5     9.4
                                              
                                              
  Domestic issue                        5     9.4
                                              
                                              
  ADHD                                  3     5.7
                                              
                                              
  ASD                                   3     5.7
                                              
                                              
  Issues in relationships with adults   3     5.7
                                              
                                              
  Antisocial behavior                   1     1.9
                                              
                                              
  Comorbid ADHD and ASD                 1     1.9
                                              
                                              
  Conduct disorder                      1     1.9
                                              
                                              
  Developmental disorder                1     1.9
                                              
                                              
  Neurosis                              1     1.9
                                              
                                              
  Issues concerning lack of nurturing   1     1.9
                                              
                                              
  Psychological stress                  1     1.9

ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder; DSED, disinhibited social engagement disorder; ODD, oppositional defiant disorder. The ASD response category included the following responses: autism, autism spectrum disorder, pervasive developmental disorder, and Asperger's syndrome. The DSED response category included disinhibited reactive attachment disorder, attachment disorder, and reactive attachment disorder

.

The numbers of correct responses to questions regarding cases involving ADHD (binomial test, *p* \< 0.001) and ASD (*p* \< 0.001) were significantly higher than numbers of incorrect responses. In addition, the number of incorrect responses to questions regarding cases involving ODD (*p* = 0.027) and DSED (*p* = 0.013) was significantly higher than the number of correct responses. Furthermore, the most common incorrect response to the question regarding the case involving DSED was "ASD" (37.7%).

Similarity and Difficulty
-------------------------

Means and *SD*s for similarity and difficulty are presented in Supplementary Table [S2](#SM2){ref-type="supplementary-material"}. The Friedman test showed that the ratings for similarity and difficulty differed significantly between the target and dummy disorders, similarity: χ^2^(7) = 136.70, *p* \< 0.001, η^2^ = 0.416, power \> 0.999; difficulty: χ^2^(10) = 98.83, *p* \< 0.001, η^2^ = 0.210, power = 0.999. Multiple comparisons of the Wilcoxon signed-rank test (Bonferroni method) indicated that the mean values for ASD, ODD, and DSED were significantly higher than those for anxiety disorder (*p*s \< 0.05), depressive disorders (*p*s \< 0.01), and intellectual disabilities (*p*s \< 0.05), for both similarity and difficulty (see Supplementary Table [S3](#SM3){ref-type="supplementary-material"}). There were no significant differences among mean values for ASD, ODD, and DSED.

Criterion
---------

The numbers of participants who used the DSM-IV-TR, DSM-5, ICD-10, and other criteria were 24 (45.28%), 20 (37.74%), five (9.43%), and four (7.55%; e.g., "multiple decision"), respectively.

Discussion
----------

To determine whether medical doctors and school counselors who supported school-age children were more sensitive to ASD-related than ADHD-related characteristics, we administered a questionnaire involving four assessment tasks (the correct responses were "ASD," "ODD," "DSED," and "ADHD") and examined subjective rates of similarity and difficulty in distinguishing between ADHD and other mental health problems. In the assessment task, accuracy rates for cases involving ASD and ADHD were higher than those for cases involving ODD and DSED. Furthermore, the case involving DSED was assessed mainly as ASD, rather than DSED or ADHD. The results also showed that participants considered ASD, ODD, and DSED as similar to ADHD. Moreover, although the criteria used by participants daily could have influenced assessment results, almost all participants based their assessments on common operational diagnostic criteria.

The numbers of correct responses to questions regarding cases involving ASD and ADHD were higher than the numbers of incorrect responses. Based on the results of Study 1, we hypothesized that ADHD would be confused with ASD; however, this hypothesis was not supported. This finding could have occurred because we used typical behavioral characteristics in the fictional cases, and participants were likely to diagnose ADHD, rather than ASD, when children presented with typical ADHD-related characteristics.

The similarity and difficulty ratings indicated that DSED was considered similar to ADHD, and participants found it difficult to distinguish between these two disorders. This accords with the DSM-5 ([@B2]), which states that differential diagnoses are required between DSED and ADHD and between ASD and RAD, which is a trauma- and stressor-related disorder. Based on the DSM-5 and their understanding regarding the similarity of DSED and ADHD, participants were expected to confuse DSED with ADHD in the assessment task; however, they confused DSED with ASD rather than ADHD. This result indicates that, notwithstanding participants' understanding of the similarity between DSED and ADHD, they mistakenly assessed the related behavioral characteristics as ASD. Therefore, there was a dissociation between participants' knowledge and behavior, which affected assessment accuracy.

Although clinicians showed elevated levels of accuracy in differentiating between ADHD and ASD, our original concern remained. In practice, children present with various characteristics including normal activity, inattention, depression, and strong preferences; from these, mental health professionals are usually required to detect abnormal traits. However, considering participants' difficulties in diagnosing DSED, it is possible that they were biased toward ASD-related features in their assessment of children with not only hyperactivity, impulsivity, and inattention but also interpersonal problems.

In addition, considering the high accuracy rates for ADHD and ASD assessments and low accuracy rates for ODD and DSED assessments, differences in familiarity with developmental and other psychiatric disorders could have influenced the assessment results. One probable reason for this finding is that participants could have been more familiar with and likely to diagnose developmental disorder relative to other disorders, as a few participants had not heard of "DSED," "ODD," or "conduct disorder." When unsure, the participants might assess children's behavior as ASD because they are more familiar with it.

General Discussion
==================

The results of the study showed inconsistencies and biases in understanding regarding ADHD and ASD in individuals who performed psychological assessments in the Japanese population. Almost half of the participants in Study 1 understood that ADHD and ASD are distinct disorders; however, the remaining participants did not. In addition, participants in Study 1 focused more strongly on ASD relative to ADHD. Moreover, based on the results of Study 2, mental health professionals could exhibit a tendency toward confusing DSED with ASD.

The service climate, with respect to medicine, education, and welfare, in each country should be considered when discussing biases in assessment and diagnosis. To diagnose children with ASD is not considered to provide greater benefits than diagnosing other mental health disorders, including ADHD, in Japan, as children with any type of mental health disorder are almost equally eligible to receive welfare, medical, and educational services; mental disability certificates for the provision of financial aid; pharmacotherapy; and social skills training. However, despite this equality in the service climate, we conclude that the attitudes of medical doctors and other professionals could be biased toward ASD, as the participants' focus on ASD-related characteristics was stronger than that on ADHD- and DSED-related characteristics in both experiments.

The rating of child hyperactive-disruptive behaviors by mental health professionals differs per culture ([@B21]); therefore, distinct cultures have diverse social norms regarding valuable behavior. For example, harmony and cohesiveness in the group is valuable in non-Western cultures; in contrast, Western cultures emphasize autonomy ([@B5]). These distinct values may affect children's education and development ([@B5]), which would also influence assessment tendencies in clinicians.

[@B25] ([@B25]) examined children's autism as rated by parents, guardians, caretakers, or teachers in Israel, South Korea, the United Kingdom, and the United States ([@B25]) and in Greece, Italy, Japan, Poland, and the United States ([@B24]). Their multinational comparisons consistently showed that ratings made by participants differed among multinational groups. They found that item endorsement frequencies for the "Verbal Communication" subscale were consistently the highest for children from the United States and Poland, whereas there was greater variation for the "Repetitive Behaviors/Restricted Interest" subscale ([@B24]). On the "Socialization/Non-verbal Communication" subscale, there was some variation across items. Interestingly, the children from Japan had the highest rate compared with other countries for the items, "Understanding age appropriate jokes, figures of speech, or sayings," "Use of too few or too many social gestures," and "Intellectual abilities," even though children from the United States and Poland generally had higher endorsement frequency for these items. This is consistent with our result that participants focused on children's social interactions. The current results indicate that the behavior aspect of individuals with ASD, which are sometimes considered as deficits, for example with regards to interaction with others, are seen as more valuable than other psychological characteristics in group-oriented social contexts.

Some studies of psychological assessment have noted the impact of cultural differences via internationalization. Main concerns included how children's ethnic diversity affects mental health professionals and/or teachers' decisions regarding participants' behavior (e.g., [@B35]), how mental health professionals and/or teachers' cultural differences affect their decisions regarding participants' behavior (e.g., [@B21]; [@B25]), and the interaction between raters and children's ethnicity ([@B8]). For example, [@B35] found that teachers' ratings of ADHD for African-American children were significantly higher than those for white children. They noted that teachers' negative cognitive bias for a specific ethnicity could be caused by the halo effect, which led to high ratings of ADHD. [@B21] found that perceptions of hyperactivity vary significantly across raters' countries, even if uniform rating criteria are applied. The current study indicates that future research should also focus on the clinician's cultural background to determine if it affects clinical decision-making regarding disease identification.

Regarding bias in assessment, [@B4] found that therapists exhibited a bias toward diagnosing ADHD in boys rather than girls. According to the current results and those of [@B4], mental health professionals require training to reduce the influence of their own biases. However, this could be problematic, as therapists could find it difficult to avoid the influence of multiple factors, such as their own personalities or cultural contexts, leading to errors in assessment. As mentioned in the Introduction, heuristics, which constitute one of the factors affecting clinical judgment, play a key role in the reasoning process ([@B42]). Identifying and understanding the characteristics of heuristics and implementing strategies, such as metacognitive training and recognition of difficulties in diagnosis, are critical to avoid this type of cognitive error ([@B42]). In addition, the results indicate that bias based on cultural background in doctors and therapists could affect their clinical judgment.

When therapists assess children's psychiatric traits, they usually use multiple assessment methods and test batteries (e.g., observation, questionnaires, clinical interviews with caregivers or teachers, psychological and neuropsychological tests, and electroencephalography). When assessing ASD or ADHD, diagnostic schedules and questionnaires (e.g., the Autism Diagnostic Interview-Revised \[[@B19]\], Diagnostic Interview for Social and Communication Disorders, \[[@B45]\], Autism Spectrum Screening Questionnaire \[[@B11]\], and ADHD Rating Scale-IV \[[@B10]\]) are vital tools that are used to collect and share information, particularly that regarding children. However, these assessment tools do not consider therapist bias. The development of assessment strategies is urgently required to support professionals in overcoming their own biases. In addition to ensuring that therapists listen to clients' descriptions of their symptoms and measure these symptoms thoroughly, efforts to address therapists' tendency to focus on the detection of specific characteristics (e.g., rating therapists' tendency to focus on ASD-related traits, as clients' ASD scores could be affected by therapists' biases) could improve assessment accuracy.

The current study was subject to some limitations. For example, the sample size was small, perhaps because few professionals and professional medical organizations are able to diagnose or assess developmental disorders ([@B39]), and we limited participants' occupational categories based on our interests (i.e., mental health professionals). Therefore, there were very few qualified individuals in the specialized agencies invited to participate in the study. In addition, the small sample size prevented the comparison of occupational categories. Further, we used only one vignette per diagnosis in Study 2; therefore, future studies should use experimental designs that include multiple trials (i.e., vignettes) for each diagnosis. Moreover, the survey included only Japanese professionals. Therefore, the results are not generalizable to other non-Western cultural contexts or directly comparable to Western cultures.

Despite these limitations, the results indicated that doctors' and psychological therapists' cultural backgrounds affected their assessments. It is necessary to examine these issues in other countries, because cultural or regional differences in prevalence and increases in the incidence of mental health problems have been observed ([@B23]; [@B13]) and could depend on various biases, and it is possible that other mental health issues reflect distinct cultural contexts. Furthermore, as this cultural effect on clinical judgment might occur for other psychological disorders in addition to ADHD and ASD, it is important that cultural effect of relevance to each disorder are investigated. Finally, as Japanese individuals frequently communicate elliptically, while Western individuals express themselves clearly ([@B34]), to understand the former requires the ability to "take a hint" or "read between the lines" during communication. Understanding Japanese individual's intentions is relatively difficult, as subjective well-being is closely associated with interdependence and interpersonal engagement in Japan, but with the frequency of interpersonally disengaged positive emotions (e.g., pride) in the United States ([@B18]). Moreover, because Asian people characteristically attach high value to non-verbal information ([@B14]; [@B16]), it is possible that a given individual's unusual behavior would be attributed to non-verbal issues. The current results suggest that the knowledge of cultural differences in communication style or social norms could contribute to the understanding of clinical diagnoses.
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